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AT 
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ABSTRACT 


These  proceedings  describe  the  activities  of  the  seventh 
quarterly  meeting  of  the  Life  Cycle  Cost  Task  Group  of  the 
Joint  Services  Data  Exchange  for  Inertial  Systems  held 
29  31  July  1975. 

The  proceedings  contain  the  slides  and  text  of  the 
invited  papers  which  were  available  and  the  results  of  sub  group 
meetings. 


(i 


TABLE  OF  CONTENTS 


ABSTRACT 

TABLE  OF  CONTENTS 
AGENDA 

1.  INTRODUCTION 

2.  MODEL  PROGRESS  & WORKING  GROUP  ACCOMP. 

3.  INVITED  PAPERS 

Design  to  Cost  Implications  to  Life  Cycle  Cost 
The  CONUS  NAV  VOR/ILS  Radio 
Inertial  Gyro  Life  Cycle  Costs  Analysts  & Management 
Failure  Free  Warranties/Rehability  Improvement 
Army  Utilization  of  Life  Cycle  Costing 
F-16  Air  Combat  Fighter  Life  Cycle  Cost  Program 
Avionics  Proliferation  • A Life  Cycle  Cost  Perspective 
APPENDICES 

A.  Minutes  of  the  Executive  Board  Meeting 

B.  Symbols  and  Definitions  used  in  Life  Cycle  Costing 

C.  List  of  Attendees 


ii 

iii 
iv-v 

1- 1  thru  1-4 

2- 1  thru  2-24 

3-1 

3- 3  thru  3-22 
3-23  thru  3 38 
3-39  thru  3 54 
3-55  thru  3-94 
3-95  thru  3-132 

3-133  thru  3-15U 
3-151  thru  3 3-178 

A 1-4 
B 16 
C 1-6 


l<( 


AGENDA 


HOLIDAY  INN 
Fairborn,  Ohio 

JULY  29-31,  1975 


TUESDAY  - 

JULY  29 

- WORKING  SESSION 

8:30  - 

9:15 

Registration 

9:15  - 

9:30 

Opening  Remarks 

R.  B.  Stauffer  — DRC 

9:30  - 

11:30 

Discussion  of  Model  Development 

K.  Gibson  — Auto  net  ics 

11:30  - 

1:00 

LUNCH 

1:00  - 

2:00 

Task  Assignments 

K.  Gibson 

2:00  - 

5:00 

Working  Groups 

(Continuing  as  required) 

WEDNESDAY  - JULY 

30  - INVITED  PAPERS 

9:00  - 

9:45 

Design  to  Cost  Implications 

F.  Merlino  & R.  Adel 

Northrop 

9:45  - 

10:30 

Reliability  Improvement  Warranty 

E.  !.  Feder 

for  CONUSNAV  VOR/ILS  Radio: 

U.  S.  Army  (ECOM) 

Procurement  Requirements  and  Prices 

Dr.  R.  A.  Kowalski 

AIRINC 

10:30  - 

10:45 

COFFEE 

10:45  - 

11:30 

Inertial  Gyro  Life  Cycle  Costs 

P Palmer  — CSDL 

11:30  - 

1:00 

LUNCH 

1:00  - 

1:45 

Failure  Free  Warranties/Reiiability 

Improvement 

O.  Markowitz  - ASO 

1:45  - 

2:30 

Army  Utilization  of  Life  Cycle 

Costing 

T.  McGuire  - NAVCQN 

2:30  - 

2:45 

COFFEE 

AGENOA  (Corn'd) 


2:45  - 
3:30  - 

THURSDAY 
9:00  - 
10:30  - 
11:30  - 


3:30 

Life  Cycle  Corting  on  the  F-16 

P.  Stewart  - AFSC/MMOA 
Joint  Working  Group 

4:30 

Life  Cycle  Cost  of  Avionics: 

R.  Genet  & T.  Meitzler 

Inertial  Navigation  System  Examples 

AGMC 

- JULY 

-21 

10:30 

Working  Groups 

11:30 

Working  Group  Reports 

1:00 

LUNCH 

1:00 


Executive  Board  Meeting 


PROCEEDINGS 
OF  THE 

LIFE  CYCLE  COST  TASK  GROUP 
OF  THE 

JOINT  SERVICES  DATA  EXCHANGE  FOR  INERTIAL  SYSTEMS 

JULY  29-31.  1975 
FAIRBORN,  OHIO 


1.  INTRODUCTION 

The  1975  Summer  meeting  of  the  Life  Cycle  Cost  Task  Group  of 
tiie  JSDE/IS  was  held  at  the  Holiday  Inn,  Fairborn,  Ohio  on  July  29-31, 
1975.  The  meeting  convened  on  Tuesday  Morning  with  a report  by  the 
chairman,  Mr.  Russell  B.  Stauffer  (DRC). 

Mr.  Stauffer  commented  on  the  requirement  to  elect  new  members 
to  the  Executive  Board.  Since  all  members  were  elected  last  August 
lor  two-) ear  terms  and  the  charter  calls  for  half  the  members  to  be 
elected  each  year,  a request  was  made  that  one  member  from  each  of 
the  groups  (Industry,  Government,  Academic  Research),  resign; 

Mr.  Stauffer  resigned  as  the  Academic  Research  member,  Mr.  Adel 
(Northrop)  as  the  Industry  member  and  although  he  was  not  present,  it 
was  agreed  that  since  Mr.  Laird  (NAS  North  Island)  had  been  appointed 
to  fill  a vacancy,  he  should  stand  for  reelection.  Mr.  Stauffer  appointed 
a nominating  committee  consisting  of  Don  DeBurkarte  of  Collins  Radio, 
Mr.  Russell  Genet  of  AGMC,  Mr.  Peter  Palmer  of  Charles  Stark  Draper 
Laboratory  and  requested  that  they  report  at  the  Thursday  business 
meeting. 
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At  the  Thursday  meeting  the  nominating  committee  recommended 
that  Mrs.  Frieda  Kurtz  of  ASD,  be  nominated  to  replace  Mr.  Laird  and 
that  Mr.  James  Taylor  of  Honeywell  be  elected  to  replace  Mr.  Adel. 

It  was  requested  that  Mr.  Stauffer  stand  for  reelection  since  besides 
Mr.  Stauffer  and  Mr.  Palmer  there  are  no  other  members  of  the 
Academic  Research  community  who  attend  on  a continuing  basis.  There 
being  no  nominations  from  the  floor,  the  three  members  cited  above 
were  elected  to  the  Executive  Board. 

There  was  a discussion  about  plans  for  the  next  meeting  of  the 
Task  Group  and  the  decision  was  made  that  such  a meeting  should  be 
held  in  conjunction  with  a meeting  of  the  parent  organization  (JSDE/IS) 
in  November  in  Florida.  It  was  also  suggested  that  there  might  be  a 
requirement  for  an  interim  meeting  in  order  that  work  on  the  model 
and  the  suggested  User's  Guide  could  be  discussed  and  be  ready  for 
presentation  at  the  November  meeting.  Since  a call  for  papers  at  the 
November  meeting  had  already  been  issued,  it  was  requested  that  mem- 
bers submit  their  ideas  as  soon  as  possible. 

Mr.  Stauffer  also  briefed  the  membership  on  his  April  meeting  in 
Washington  with  the  LOMAC/REAC/ad  hoc  committee  on  Life  Cycle 
Costing  of  the  NSLA  and  on  the  results  of  the  Seaview  Meeting  of  the 
LOMAC/REAC  Group  at  Absecon,  New  Jersey  in  June.  He  emphasized 
the  fact  that  speakers  representing  high  levels  of  government  at  the  June 
meeting  had  made  it  very  clear  that  Life  Cycle  Costing  and  warranty 
provisions  will  definitely  be  present  in  all  new  military  procurements. 

The  balance  of  the  meeting  was  divided  into  two  parts.  Section  2 
of  the  proceedings  discusses  the  progress  on  the  model  and  the  action 
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of  the  working  groups  which  took  place  over, the  balance  of  Tuesday  and 
on  Thursday  morning.  Section  3 contains  the  invited  papers  which  were 
presented  during  the  day  on  Wednesday. 

Appendix  A contains  the  Minutes  of  the  Executive  Board  meeting 
held  Thursday.  July  31.  1975.  Appendix  B contains  a list  of  terms  and 
acronyms  applicable  in  the  Life  Cycle  Cost  areas  which  were  provided 
by  Pete  Palmer  of  Charles  Stark  Draper  Laboratories.  Readers  are 
invited  to  add  to  the  list  or  to  make  any  corrections  which  they  feel  are 
necessary.  Commentary  should  be  addressed  to  the  Chairman. 
Appendix  C contains  a list  of  the  attendees  at  the  meeting. 


This  page  intentionally  blank. 
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Keith  Gibson  of  Autonetics  opened  the  discussion  of  progress  on 
the  model  with  a discussion  of  some  difficulties  he  had  encountered  in 
utilizing  the  input  schemes  suggested  by  Don  DeBurkate.  These  prob- 
lems arc  identified  in  Figures  1 and  2 and  culminated  in  some  recom- 
mendations which  are  shown  in  Figures  3 and  4.  The  final  result  of 
tins  discussion  was  a proposed  new  card  indexing  scheme  which  is 
shown  in  Figure  5. 


Since  there  were  many  persons  present  who  had  not  heard  the 
previous  discussion  on  the  old  card  indexing  scheme,  Mr.  Stauffer 
requested  Don  DeBurkate  to  describe  his  recommendations  to  provide 
a basis  for  comparison.  (The  reader  is  referred  to  the  February  pro- 
ceedings of  the  LCC  Task  Group  for  information  on  that  scheme. ) Since 
there  were  obviously  some  unresolved  questions,  the  problem  was  then 
left  to  one  of  the  working  groups  for  resolution. 

Keith  Gibson  then  turned  to  the  discussion  of  programming  in  gen- 
eral. lie  began  by  showing  the  tasks  accomplished  (see  Figure  b)  and 
discussing  the  flow  charts  (Figures  7 and  0 and  in  9).  He  indicated  that 
the  basic  algorithms  had  been  coded  except  for  the  RDT&E  section;  that 
the  override  techniques  had  been  developed  and  that  in  the  course  of 
doing  so  he  had  identified  some  discrepancies.  He  also  suggested  some 
changes  in  the  procedures  that  he  wanted  to  follow,  discussed  the  c/er- 
nde  technique  (Figure  10)  and  raised  some  additional  questions  (Figures 
11  and  12).  Remaining  activities  are  as  shown  in  Figure  13.  The  discus- 
sion culminated  with  the  identification  of  the  series  of  working  groups 
which  might  be  required  for  the  session.  These  are  identified  m 
Figure  14. 
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PROPOSED  NEW  CARD  INDEXING 


Figure 
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Figure  10 
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Figure  13 


POSSIBLE  WORKING  GROUPS  THIS  SESSION 


NAMES 


irs  they  werr  unable  to  complete  their  work  during  the  course  of  the 
ceting.  Their  response  will  be  forthcoming  shortly. 

Tasks  2 and  1 were  combined  in  a group  consisting  of  Bob  Adel, 
i rank  Merlmo,  Don  I X' Burkarte  and  Dwight  Collins  and  resulted  in  the 
n spouses  shown  in  Figure  15  and  1G. 

Task  -1  011  t,u  KDTk  K Model  was  assigned  to  Pete  Palmer, 

In  n Maguire,  Freida  Kurtz  and  Bari  Feder  all  of  whom  (with  the  excep- 
• .or.  of  Mr.  Feder)  had  participated  in  the  original  development.  The 

ic  recommendation  in  this  group  was  that  in  spite  of  the  shortcomings, 
ri  ■ algorithms  should  be  coded  into  the  modei  since  the  override  technique 
■ "i.id  permit  them  to  be  ignored  as  required.  The  group  also  reviewed 
v qu  at  ions  as  they  were  written  and  made  recommendations  for  certain 
an  . . Thesi  ar< • shown  in  Figures  17-21.  They  also  defined  some 
: u i " ils  m die  RDT  area  which  is  shown  in  i-’igure  22. 

lb  jan  ■ Mail  ( • Northrop  took  on  the  r ■esponsunlit.y  for  alphabetizing 
, ■ i us.  d ui  Mn  model.  'I  his  work  was  completed  and  turne d ove; 

• , th  Gib-on  and  will  appear  as  part  oi  me  User’s  Guide.  It  is  not 
. ,d  d in  these  proceedings. 
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:t.  INVITED  PAPERS 


This  section  contains  the  view-graphs  used  by  the  speaker 
and,  in  many  cases,  texts  of  their  presentations.  Each  paper  is 
preceded  by  a sheet  identifying  the  author  and  their  affiliations. 
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DESIGN  TO  COST  IMPLICATIONS 
TO 

LIFE  CYCLE  COST 


by 


Robert  Adel  Frank  Merlino 

Northrop  Electronics 
Hawthorne,  California 
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UNDERSTAND  METHODS  OF  CONTROL 


THE 

CONUS  NAV 
VOR/ILS  RADIO 


RIW  Requirements  and  Prices 


by 


Mr.  Earl  I.  Feder 

U.S.  Army  Electronics  Command 
CONUS  NAV  VOR/ILS  Project  Manager 


Dr.  Richard  A.  Kowalski 
ARINC  Research  Corporation 
Annapolis,  Maryland 


BIOGRAPHICAL  SKETCHES 


Mr.  Earl  I.  Feder 

U.S.  Army  Electronics  Command 

Avionics  Laboratory 

For  Monmouth,  New  Jersey  07703 

Mr.  Feder  received  a BEE  from  Pratt  Institute  in  1950  and  an  MSEE  from  Rutgers  in  1959.  He  is 
the  Project  Manager  for  the  Army  CONUS  NAV  VOR/ILS  Program.  In  addition,  he  has  had  the  technical 
responsibility  for  a number  of  airborne  navigation  systems,  including  the  AN/ARN-103  TACAN  and 
AN/APN-171A  Radar  Altimeter.  The  CONUS  NAV  Project  Office  is  located  in  the  Navigation  Technical 
Area  of  the  Avionics  Laboratory,  which  has  the  overall  prime  objective  of  establishing  and  maintaining 
a system  and  technology  base  to  support  the  development  of  airborne  and  ground  avionics  systems  and 
the  equipment  required  for  Army  air/airmobility  operations. 


Dr.  Richard  A Kowalski 
ARINC  Research  Corporation 
2551  Riva  Road 
Annapolis,  Maryland  21401 

Dr  Kowalski  is  Manager  of  the  System  Acquisition  Group  in  ARINC  Research  Corporation's 
Aircraft  and  Vehicles  Division.  This  group  works  with  various  Project  Offices  in  developing,  applying, 
improving,  and  administering  system  acquisition  tools  and  concepts  - i.e.,  design-to-cost,  life-cycle  cost, 
and  warranty  Typical  programs  include  the  AN/ARN-1 18(V)  TACAN,  the  F-16  Air  Combat  Fighter, 
the  Cruise  Missile,  and  the  Army's  VOR/ILS  Radio  and  Lightweight  Doppler  Navigation  System  (LDNS). 


THE 

CONUS  NAV 
VOR/ILS  RADIO 


RIW  Requirements  and  Prices 


The  U.S.  Army  recently  awarded  the  Avionics  Division  of  Bendix  Corporation  a contract  to  build  CONUS 
NAV  VOR/ILS  Radios.  The  equipment  was  procured  in  a two  step  formally  advertised  competitive  solicitation. 
The  RFP  for  this  procurement  contained  Reliability  Improvement  Warranty  (RIW)  Terms  and  Conditions 
which  required  a successful  bidder  to  assume  responsibility  for  field  reliability  and  repair  of  each  unit  for  four 
years.  This  presentation  outlines  the  RIW  requirements  for  the  solicitation,  summarizes  warranty  source- 
selection  activity  during  the  procurement,  and  presents  the  warranty  bids  submitted  by  the  offerors  during 
Step  2. 
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Enroute  & 

Terminal 

Navigation 


THE  CONUS 
NAV  RADIOS 


ARN-123 


R-1963 


ILS  Approach 
and  Landing 


The  CONUS  NAV  procurement  will  allow  the  Army  to  purchase  up  to  2300  AN/ARN-123  ( )V  radio 
receiving  sets  and  up  to  930  FO  1963  I t/ARN  Glideslope/Marker  Beacon  Receivers. 

The  ARN  123  Radio  Receiving  Set  will  provide  Army  aircraft  equipped  with  appropriate  instrumentation 
Very  High  Frequency  Omnirange  IVOR)  bearing,  Localizer  (LOCI,  Glideslope  (GS),  and  Marker  Beacon  (MB) 
position  information  for  en  route  and  terminal  navigation  and  Instrument  Landing  System  (ILS)  approach 

and  landing 

The  R 1963  will  provide  glideslope  and  marker  beacon  information  during  ILS  approach  and  landing. 

A complete  VOR/ILS  system  is  established  when  this  unit  interfaces  with  an  updated  AN/ARN-82  VOR/ILS 

Receiver. 


PROCUREMENT  FEATURES 


A number  of  features  of  this  procurement  give  it  considerable  visibility  at  the  Army  Materiel  Command 
IAMCI,  Department  of  the  Army  (DA),  and  the  Department  of  Defense  (DoD).  For  example: 

• Production  deliveries  will  be  spread  over  three  calendar  years  if  all  options  for  the  equipment  are 

exercised 

• High  grade,  commeicial,  off-the-shelf  receivers  are  utilized  for  this  nontactical  application. 

• Each  receiver  is  covered  by  a four  year  reliability  improvement  warranty. 

• A guaranteed  operational  MTBF  is  specified.  Should  the  measured  MTBF  fall  below  the  specifier) 
value,  the  contractor  is  required  to  perform  additional  Group  C testing  on  all  newly  manufacturer) 
units  at  no  additional  cost  to  the  Government. 

• The  procurement  is  hi  service  because  the  Coast  Guard  has  sent  to  the  Army  a Military  Inter 
departmental  Procurement  Requisition  (MIPR)  for  275  of  the  ARN  123s. 


PROCUREMENT  SCHEDULE 


CY  73 

CY  74 

CY  75 

04 

L°v. 

Q2 

03 

04 

01 

02 

ROC  Approved 
Step  1 Solicitation  Issued 
Step  1 Closing  Date 
Technical  Evaluation 
Step  2 Invitations  to  Bid 
Step  2 Bids  Opened 
Contract  Award 


The  Required  Operational  Capability  (ROC)  for  this  procurement  was  approved  by  the  Department  of 
the  Ai  my  in  November  1973.  The  Step  1 solicitation  was  issued  in  March  1974,  with  a closing  date  in  April. 
The  solicitation  lequued  that  each  offeror  submit  a technical  proposal  and  two  VOR/ILS  radio  receivers 
lepiescnlative  of  his  cunent  production  activity.  After  Step  1 evaluation,  four  offerors  were  determined  to 
he  technically  acceptable  they  weie  invited,  in  February  1975,  to  submit  a price  for  the  second  step.  Step  2 
bids  were  opened  on  27  March  1975.  and  on  7 May  1975,  the  low  bidder,  Bendix  Corporation,  was  awarded 
the  conn  act. 
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WARRANTY 

FEATURES 


Ejch  radio  dt  iiveied  under  this  contract  is  covered  by  a Reliability  Improvement  Warranty  (RIW),  and 
the  next  several  slides  address  the  maior  features  of  this  warranty. 

The  warranty  starts  upon  Government  acceptance  of  a radio  and  extends  for  a period  of  48  months  from 
the  end  of  the  calendai  quarter  in  which  the  radio  was  accepted 

Shipping  Inventu  s Control  Two  way  shipping  expenses  are  borne  by  the  Government.  Inventory 
control  at  the  contract  r's  plant  is  handled  through  Form  DD  1 149. 

Government  Obligations.  To  the  extent  possible  the  government  is  required  to  test  all  suspected  failures 
pnor  to  return  to  the  i nntractor,  to  furnish  failure  circumstance  data,  and  to  utilize  approved  shipping 

containers. 


The  contractor  is  responsible  to  repair  or  replace  each  unit  whose  failure  is  not  caused  by  fire,  explosion, 
submersion  aircraft  crash  enemy  action,  natural  disaster,  or  accidental  or  wilful  mistreatment  It  is  the 
contractor's  responsibility  to  present  clear  and  convincing  evidence  to  substantiate  any  claim  for  release 
bom  warranty  liability  The  contractor  is  not  liable  for  special  or  consequential  damages.  A separate  contract 
will  he  written  with  the  contractor  to  cover  the  cost  of  repairs  for  excluded  returns. 

No  Trouble  Found  INTFI.  The  contractor  is  reimbursed  $100.00  for  each  good  receiver  returned  in 
excess  ot  30  a of  all  returns  in  a reporting  period.  This  30%  figure  represents  an  estimate  of  the  average 
number  of  no-trouble  found  returns  for  this  type  of  avionics. 
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The  contractor  is  encouraged  to  submit  ECPs  for  reliability/maintainability  improvement  at  no  change  in 
contract  price.  MIL  STD  480  processing  procedures  apply.  Such  ECPs,  when  approved,  must  be  incorporated 
m all  new  production  units  and  in  prior  production  units  returned  for  warranty  services. 

These  conditions  do  not  limit  the  contractor's  privilege  of  submitting  cost  ECPs. 


A repair/return  supply  concept  will  be  utilized  for  the  CONUS  NAV  radios.  Once  they  reach  his  repair 
facility,  the  contractor  must  complete  all  warranty  repairs,  install  outstanding  ECPs,  and  ship  the  unit  to  a 
designated  Government  facility  within  20  calendar  days.  For  each  unit  not  shipped  within  20  days,  the 
contractor  is  assessed  liquidated  damages  of  $10.00  per  day  for  each  day  over  20. 
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GUARANTEE!) 


*6x010(1109  the  control  unit 


This  table  shows  guaranteed  MTBF  values  specified  for  the  VOR/ILS  receivers.  The  MTBF  guarantee  is 
not  pan  of  the  RIW  but  has  been  incorporated  into  the  program  as  an  added  incentive  for  the  contractor  to 
meet  reliability  requirements.  Operational  MTBF  estimates  are  to  be  made  annually  by  using  prescribed 
procedures. 

In  the  event  measured  operational  MTBF  is  less  than  the  guaranteed  MTBF,  the  contractor  shall  furnish, 
at  no  additional  cost 

• Engineering  analysis  to  determine  the  cause  of  the  low  MTBF 

• Corrective  engineering  design  changes  to  be  implemented  through  no-change-in-price  ECPs 

• Additional  Group  C testing  applicable  to  the  receiver  type  for  subsequent  production  units 
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DATA 


• MTBF  Data  Report  [Annual] 

• Warranty  Effectiveness  Report  [Annual] 

• Warranty  Data  Report  [Quarterly] 


The  contrjctot  will  provide  warranty  data  in  order  to  accomplish  the  following: 

• Assess  the  effectiveness  of  the  warranty  provisions 

• Calculate  the  contract  price  adjustments 

• Perform  re  ability,  maintainability,  and  logistics  analyses 

The  MTBF  data  report  will  be  used  to  estimate  the  operational  MTBF  of  the  radios. 

The  Warranty  Effectiveness  Report  will  contain  the  contractor’s  experiences  and  conclusions  regarding 
effectiveness  of  the  warranty  concept  for  this  contract. 

The  Warranty  Data  Report  will  describe  warranty  activity  and  will  include  detailed  listings  of  warranty 
repair  actions. 
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STEP  ONE  ACTIVITY 


• Review  proposals 

• Request  clarification 

• Project  office  review  of  warranty 

• Revise  warranty 

• Request  & evaluate  Impact  Statements 

• Evaluate  acceptability  of  warranty  response 


The  Step  1 solicitations  were  sent  to  27  companies  in  March  1974.  Six  offerors  submitted  technical 
proposals  and  sample  hardware  in  April.  Warranty  was  a proposal-evaluation  area.  Each  offeror's  interpretation 
of  me  requirements  and  the  consistency  and  credibility  of  his  response  were  evaluated.  The  Project  Office 
requested  clarification  of  various  warranty  factors  from  the  offerors. 

In  June  1974,  the  Project  Office  held  meetings  to  review  the  warranty  provisions.  A number  of 
recommended  changes  in  wording  and  scope  of  the  warranty  provisions  were  discussed,  and  several  changes 
were  adopted. 

Maior  changes  included  ECP  processing,  turnaround  time,  and  the  addition  of  the  MTBF  guarantee. 

'•A"  or  modifications  were  made  in  several  other  areas.  A revised  set  of  provisions  was  sent  to  the  offerors 
July,  with  a request  for  an  impact  statement.  After  review  of  the  replies,  it  was  determined  that  each 
(th-ror's  submittal  was  acceptable  in  the  warranty  area. 


PRICES 


Acquisition  [$] 

4 YR 

Warranty  [$) 

Warranty 

Data 

fS] 

ARN-123 

R-1963 

9 

ARN-123 

R-1963 

Bendtx 

1377 

68G 

148 

[2.5%/YR] 

61 

[2.3%/YRJ 

9800 

Corp.  X 

2560 

1275 

598 

[5.7%/YR] 

265 

[5.2%/YR] 

11570 

Corp.  Y 

4030 

1750 

462 

[2.9%/YR] 

232 

[3.3%/YR] 

66762 

Corp.  Z 

NO  BIO 





1 his  table  sutmnai  ues  lliy  RIW  related  prices  submitted  during  Step  2.  The  first  two  columns  contain 
unit  aequtsitnm  puces  Ini  the  ARN  123  and  the  R 1963,  respectively.  The  next  two  columns  contain  the 
lorn  ye.n  pci  unit  waii.inty  costs  foi  each  ledio.  The  bracketed  fiyures  are  the  warranty  cost'  expressed  a< 
a pi  i cent  pei  ye.u  ot  acquisition  costs.  The  last  column  contains  the  price  of  those  Contract  Uttj  Require 
ments  Lists  (CURL)  items  which  are  required  to  support  the  warranty  activity 


All  that  has  been  discussed  in  this  presentation  is  only  prologue  to  the  true  test  for  the  Army  of  RIW  for 
the  VOR  ILS  equipment  that  is,  how  well  does  it  work  - for  the  user,  for  the  item  manager,  for  the  contractor 
Current  schedules  indicate  that  initial  production  units  will  be  delivered  in  May  1976.  This  concept  will  be  new 
to  the  activities  using  and  handling  the  VOR/ILS  equipment.  The  proiect  office  realizes  that  extra  management 
skills  and  resources  will  be  necessary  to  provide  the  proper  environment  for  testing  this  concept.  The  project 
office  has  also  tasked  the  ECOM  Systems  Analysis  Office  to  provide  a study  plan  for  analyzing  the  effectiveness 
of  the  RIW  for  the  CONUS  NAV  radios. 
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INERTIAL  GYRO  LIFE  CYCLE  COSTS 


ANALYSIS  AND  MANAGEMENT 


Peter  J.  Palmer 


Charles  Stark  Draper  Laboratory 
Cambridge,  Massachusetts 
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CONSTRAINTS 


BLOCK  DIAGRAM  OF  THE  PLANT 
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7507H389-6 


BLOCK  DIAGRAM  OF  THE  GYRO  SECTOR  OF  THE  PLANT 


PAR,s  . ' . CAT.  i • FAILURES  LOCATED  OUTSIDE  gyro  HOUSING 

CAT.  2 • FAILURES  LOCATED  BETWEEN  HOUSING  AND  FLOAT 
CAT.  3 • FAILURES  IOCATEO  INSIDE  FLOAT 


A MODEL  EQUATION  EXAMPLE 


7507M389-10 


GYRO  TIME  AND  COST  PARAMETERS 
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IMU  ACCEPTANCE  TESTS  (GYRO  PORTION)  12  2000 


EXAMPLE  OF  GRAPHIC  OUTPUT 
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RESULTS  (CONTINUED) 


7507H389-15 


RECOMMENDATIONS 


'507H389-16 


used  in  procurements 


• SELECT  AN  OPTION 


O < BID  PR  IC  E • * SHIP  COST 


TESTING  COST  •-  DISCOUNT 


O (CYCLES  OFFEREDI 


N00383-70-C-0678 
-$0.935/CYCLE 


N00383 -73-C  -0856 
►$ 0.977/CYCLE 


_ 



6 YEAR  COST  TO 


TOTAL  ENGME 


$2.19/ENGINE  HOUR 


LCC  EVALUATION 


5 year  cost  to  maintain 


1,200,000  hours 


N00383-67-C-3101  $246/operating  hours 
N00383-73-C*3537  $2.08/operating  hours 


is  contracting 


0LONGTERM  FIXED  PRICE 

^WARRANTY 

- REPAIR  ALL  FAILURES 

- CONTINUOUS  RELIABILITY  IMPROVEMENT 

- NO  COST  ECP's 

^INHERENT  REWARD  OR  PENALTY 
#CLOSED  LOOP 

- DATA  i 

- SUPPORT  I 

REACTION  TO  FIELD  EXPERIENCE  I 


warranty  involves 


ALL  FIELD  FAILURES 
EXTENDED  PERIODS 


SIKc 


RISKS.... 
fixed  cost 

share  reward/penalties 
serial  number  management 
damage 
murder  failure 


RELIABILITY 

after  hardware  acceptance 
field  operation 
no  cost  ECP 
profit  role 


OUTCOME 
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3 ALTERNATIVE 

- CHECKS 

- NO  ADP 

- OTHER  ADP  METHODS 
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4 DEVELOP  TECHNIQUES 

- DISPLAY 

- INDICATORS 
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ACTUAL 


REPLACEMENTS 


GYRO 
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LSI  STRIKE 
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FFW  RETURNS  ACTUAL 


UNITS 

RETURNED 

MONTHLY 


1968  1969  1970  1971  1372 

YEAR 


USN/ASO  LSI/ID  Failure  Free  Warranty  Contract  3101 
Predicted  MTBfJ,  mean  time  between  failures  in  A4  d F4  fleet  operations 


total  unit  operating  hours 
actual  failed  unit  quantity 
flying  KOUHS  ♦ GROUND  HOURS 
ACTUAL  FAILED  UNIT  QUANTITY 


MTBfo 


MTBFo  Hour* 


JUNE  'S7 


USN/LSI  PROFIT  INCENTIVE 


ITOhr  (30*) 
Impraamr ,7 
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A 40  hrd  - Aug  G9 


USN/LSI  LOSS  PENALTY 
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USN/LSi  LOSS  PENALTY 
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actual  failed  unit  quantity 


2171P/CN494A  FFW  program  contract  stoi 
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FEB  ’74.  [ 
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MAY ' 72 


r — 2408 
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JUNE  30,1873 
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FEB  71  v 


19E4  ACTUAL  RETURNS 
MAY  '72 


t4?2  ACTUAL  returns 
FEB  71 


1000  PREDICTED  RETURNS 
FEB’70  \ 


"400 

PREOiCTFO  RETURNS 
FEB  69  >. 


94  actual  returns 
FEB ‘ 70  I 


454  ACTUAL  RETURNS 
FEB  '69  | 


fleet  FFW  unite 
inducted  JULY  67 


800  th  FFW  unit 
inducted  FEB'69 
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ARMY  UTILIZATION  OF  LIFE 
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VU-GRAPH  #l  - NAVCON 


GOOD  MORNING  C NTLEMEN.  - I AM  TOM  McGUIRE,  A COST 
ANALYST  FROM  THE  ARMY’S  PROJECT  MANAGER  FOR  NAVIGATION  AND  CONTROL. 

I APPRECIATE  THIS  OPPORTUNITY  TO  DISCUSS  LIFE  CYCLE  COST  WITH  YOU.  MY 
PAPER  TODAY  WILL  DEAL  WITH  OUR  UTILIZATION  OF  LIFE  CYCLE  COSTING  AND 
MOST  IMPORTANT  - HOW  WE  ARE  USING  THIS  TECHNIQUE  WITH  OUR  CONTRACTORS 
TO  REDUCE  THE  COST  OF  OUR  NAVIGATION  EQUIPMENT. 

WE  BELIEVE  THE  ADDITION  OF  LIFE  CYCLE  COSTING  TO  THE  DESIGN 
TO  COST  PROGRAM  WILL  HAVE  A VERY  POSITIVE  EFFECT  ON  OUR  EFFORTS  TO  GET 
LETTER  EQUIPMENT  AT  A LOWER  COST  - A TRUE  COST  EFFECTIVE  APPROACH  TO 
SATISFYING  THE  ARMY  REQUIREMENT  FOR  AFFORDABLE  NAVIGATION  EQUIPMENT. 

MY  TALK  TODAY  WILL  DEAL  WITH  LIFE  CYCLE  COSTING,  ALT)  OUK 
KiL'jL'iRV.'.  j fcr  cc:;t?_actcrs  to  do  cost  of  cv.::e:bskip  STUDIES.  I ALSO  HAVE 
COPIES  OF  OUR  LIFE  CYCLE  COST  WORK'STATEMENTS  AND  EXAMPLES  OF  THE  GEMM 
FOR  YOUR  REVIEW. 

i 

I 

I 
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VU-ORAPH  *2 


I HAVE  LISTED  OUR  BASIC  THRUST  AND  ITS  EFFECT  ON  LIFE  CYCLE 


COST  - NO  DOUBT  YOU  ARE  FAMILIAR  WITH  SUCH  A GROUP.  MOST  IMPORTANT  - 


WE  ARE  TRYING  TO  INCORPORATE  LIFE  CYCLE  COST  INTO  OUR  ENGINEERING 


DEVELOPMENT  EFFORT,  TO  ALLOW  COST  AND  DESIGN  TO  M DC  SO  WE  HAVE  A 


WORKABLE  SYSTEM  AT  A PRICE  WE  CAN  AFFO:  D . 


FIRST  - WE  ARE  TRYING  TO  MINIMIZE  LIFE  CYCLE  COST.  I SAT  MINIMIZE 


BECAUSE  WE  HAVE  FIXED  CRITERIA  BELOW  WHICH  COST  SAVINGS  ARE  NOT  WORTH 


ACHIEVING.  FOR  EXAMPLE,  WE  WANT  GOOD  M LAN  TIME  TO  REPAIR  AND  MEAN 


TIME  BETWEEN  FAILURE  (1000  KC  REQUIRE  SYSTEMS  THAT  ARE 


RELIABLE  AND  AVAILABLE.  IN  ADDITION,  WE  HAVE  MINIMUM  STOCK  AG  L CON- 


FIDENCE LEVELS  TO  REDUCE  MEAN  DOWN  TIME.  IT  MIGHT  EVEN  REDUCE  LIFE 


CYCLE  COST  TO  REDUCE  THESE  AVAILABILITY  FACTORS  - NEVERTHELESS,  SYSTEM 


EFFECTIVENESS  WOULD  SUFFER  - AND  PLACING  PRICE  VALUE  ON  THE  MARGINAL 


UTILITY  GF  AVAILABILITY  IS  VERY  SUBJECTIVE. 


WE  STILL  LEAVE  OUR  CONTRACTORS  ENOUGH  ROOM  TO  DO  COST 


EFFECTIVENESS  TRADE-OFF  AND  HOPEFULLY,  REDUCE  LIFE  CYCLE  COST  OR  INCREASE 


EFFECTIVENESS.  I'LL  HAVE  A FEW  EXAMPLES  LATER . 


I LIST  A BASIC  THRUST  OF  OUR  COSTING  TO  BE  LESS  COMPLEX  EQUIPMENT 


AND  DLCr EASED  USE  OF  NON-STANDARD  PARTS.  WE  BEUEVE  THIS  MAKES  OUR 


I 


EQUIPMENT  MORE  RELIABLE  THROUGH  REDUCED  PARTS  COUNT  AND  MORE 


PROCURA3LE/SUPPCRTA3LE,  BECAUSE  V,'E  USE  STANDARD  PARTS.  AGAIN,  I’ll 
SHOW  AN  EXAMPLE  OF  COST  REDUCTION  FROM  THE  NON-STANDARD  PARTS 


PROBLEM. 


A* 
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GIVEN  THE  THRUST  OF  WHAT  THE  ARMY  WANTS  TO  DO  - THE 
QUESTION  BECOMES  ONE  OF  DEFINING  THE  KEY  VARIABLES  IN  THE  LIFE  CYCLE 
COST  EQUATION  - AND  HERE  I DISPLAY  A FEW. 

a.  FIRST,  WE  BELIEVE  THE  UNIT  PRODUCTION  COST  WILL  CONTRIBUTE 

s' 

A MINIMUM  OF  50%  - 60%  OF  OUR  LIFE  CYCLE  COST  FOR  HIGH  RELIABLE  SYSTEMS. 

THAT  % SOUNDS  VERY  HIGH  WHEN  COMPARED  TO  THE  OLDER  LOW  MTBF  EQUIPMENT  - 
BUT  THAT'S  WHAT  OUR  COST  ANALYSIS  IS  SHOWING.  THEREFORE  - THE  UNIT 
PRODUCTION  COST  SHOULD  EE  TIGHT  ENOUGH  TO  CHALLENGE  OUR  CONTRACTORS. 
EVERY  DOLLAR  SAVED  ON  THE  HARDWARc'cOST  IS  RETURNED  DURING  THE 
OPERATING  YEARS  AS  A RESULT  OF  LOWER  COST  AUL  S.’IALLLR  QUANTITY  spare 
PAP.TS  FLOAT.  RELIABILITY  IS  AFFECTED  BY  THE  TWIN  MEAN  TIMES  - BETWEEN 
FA1LLME  AND  TO  REPAIR.  OBVIOUSLY  MTBF  MEANS  FAILURES,  AND  MTTR  IMPACTS 
ON  TIME  TO  REPAIR.  AGAIN  - THESE  VALUES  APPROACH  SOME  AS  YM  POT  1C  A L 
VALUE  BEYOND  WHICH  COST  SAVINGS  ARE  NOT  COST  EFFECTIVE. 

NON-STANDARD  PARTS  COST  ARE  INCLUDED  IN  MOST  LIFE  CYCLE 
COST  EQUATIONS  AND  THE  ARMY  ELECTRONICS  COMMAND  IS  NO  DIFFERENT. 

IF  THE  COST  T O ENTER  NEW  ITEMS  INTO  THE  INVENTORY  ARE  VARIABLE  COSTS  - 
AND  WE  ASSUME  THEY  ARE  - REDUCING  NON-STANDARD  PARTS  SAVES  MONEY. 

I HAVE  INCLUDED  BOTH  THE  COST  AND  QUANTITY  OF  TEST  EQUIP- 
MENT, OUR  EXPERIENCE  ON  A RECENT  PROGRAM  INDICATED  THAT  TEST 
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EQUIPMENT  CR  AGE  CAN  BE  LESS  EXPENSIVE  t PURCHASED  IN  SMALLER 
QUANTITIES^  AND  STILL  SATISFY  OUR  MAINTENANCE  REQUIREMENTS. 


OUR  LAST  COST  DRIVE  IS  THE  ARMY  MAINTENANCE  POLICY.  NOW 
CONTRACTORS  DO  NOT  DETERMINE  THIS  POLICY  - BUT  THEY  CAN  MAKE  A 
RECOMMENDATION.  THEY  RECOMMEND  WHERE  THE  EQUIPMENT  IS  REPAIRED 
(AT  WHAT  LEVEL)  AND  WHAT  TYPE  TEST  EQUIPMENT  IS  REQUIRED  TO  COMPLETE 
THIS  REPAIR.  (SUPPORT  LEVEL  IS  AN  INPUT  OF  THE  GEMM) 


LIFE  CYCLE  COST  DRIVERS 
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TO  HELP  OUR  CONTRACTORS  DO  ALL  THIS  GOOD  ANALYSIS  - WE 
PROVIDE  A GENERALIZED  ELECTRONICS  MAINTENANCE  MODEL  (GEMM).  THIS 
IS  BASICALLY  A TECHNIQUE  TO  RECOMMEND  AN  ARMY  SUPPORT  METHOD.  WE 
ADD  BOTH  THE  INVESTMENT  AND  RD  - PLUS  A FEW  EXTRA  ^ACTORS  TO  ARRIVE 
AT  A VERY  RIGOROUS  AND  FAST  LIFE  CYCLE  COST  MODEL.  THIS  MODEL  ALSO 
PROVIDES  MEASURES  OF  EFFECTIVENESS  FOR  EVALUATING  EACH  COST  TRADE-OFF. 
THE  ATTACHED  LIST  PROVIDES  A COMPENDIUM  OF  GOVERNMENT  SUPPLIED  INPUT 
DATA. 

military  pay  rates  a:;d  trailing  costs  aplk  supplied  by  pay 
GRADE  AND  MILITARY  OCCUPATIONAL  SPECIALTY  (MOS).  V.'E  ALSO  PROVIDE 
INFLATION  RATES  - DISCOUNT  PATES  AND  OTHER  LOGISTICS  FACTORS. 
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CONTRACTOR  DATA  INCLUDES  VERY  DETAILED  RELIABILITY  AND 
MAINTAINABILITY  DATA  DOWN  TO  THE  MODULE  AND  PIECE  PART  LEVEL. 

THIS  INFORMATION  - PLUS  MODULE  COST  AND  TEST  EQUIPMENT 

s' 

REQUIREMENTS  - ARE  COMBINED  WITH  THE  GO/ERNMENT  DATA  TO  GENERATE 
A GEMM  RUN . PLEASE  NOTE  THE  LIFE  CYCLE  COST  DISPLAYED,  A FICTITIOUS  - 
EUT  TYPICAL  - PRINTOUT.  ALSO  - NOTE  THE  EFFECTIVENESS  FACTORS  AS 
DISPLAYED  BELOV/. 
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A SERIES  OF  SENSITIVITY  RUN'S  ARF  ILLUSTRATED  Cl.'  THIS  CHART.  IN  I .{J5 

CASE,  WE  HAVE  MADE  CHANGES  IN  THE  STOCKAGE  CONFIDENCE  LEVEL  - I.E. 

WHAT  IS  THE  PROBABILITY  THAT  A REPAIR  PART  IS  AVAILABLE  WHEN  REQUIRED? 
STOCKAGE  CONFIDENCE  FIRST  IMPACTS  ON  MEAN  DOWN  TIME  - THE  HIGHER  THE 
STOCKAGE  % - THE  LOWER  THE  MEAN  DOWN  TIME.  NEXT  THESE  TWO  KUVBf^s  1 
LIFE  CYCLE  COST  AND  AVAILA3ILIT  Y.  AGAIN,  THE  MORE  SPARE  PARTS  THE  HIGHER 
THE  LCC  - LOWER  MDT  - HIGHER  AVAILABILITY  AND  HENCE,  HIGH  COST 
EFFECTIVENESS. 
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I AM  SURE  YOU  ALL  UNDERSTAND  THAT  SUPPORT  COST  WHICH 
CONTRIBUTES  HALF  OUR  LIFE  CYCLE  COST  IS  THE  MOST  DIFFICULT  AREA  TO  MEASURE 
AND  EVALUATE.  THE  LIST  I DISPLAY  INCLUDES: 

TEST  EQUIPMENT  - HOW  MUCH  - HOW  COMPLEX? 

■ -■  ...  — — ✓ 

SPARE  PARTS  A FUNCTION  OF  MTBF  AND  MEAN  DOWN  TIME. 

PERSONNEL:  COST  FOR  MAINTENANCE  PEOPLE  ARE  TRUNCATED  - 

THAT  IS,  IF  YOU  NEED  A FRACTION  OF  A MAN  aT 
ANY  LOCATION,  THE  COMPUTER  ROUNDS  UP  TO  THE 
NEXT  WHOLE  NUMBER. 

TRANSPORTATION 

COST; A FUNCTION  OF  MTBF,  SPARE  LEVEL,  DISTANCE 

BETWEEN  MAINTENANCE  CITES,  ARMY  MAINTENANCE 
POLICY  AND  TRANSPORTATION  TIME. 

INVENTORY  INCLUDES  THE  COST  TO  HOLD  AND  MAINTAIN  SPARE 

COST: 

~ PARTS. 

PJBLICATION:  THIS  ITEM  INCLUDES  ALL  DATA,  DRAWINGS,  MANUAL?, 

TEST  REPORTS,  QUALITY  CONTROL  ANALYSES,  ETC. 

WE  HAVE  A PROBLEM  IN  CLOSING  THE  LOOP  ON  SUPPORT  COST  ESTIMATES 
EECAUSE  MOST  OF  THE  ITEMS  ARE  NEVER  REPORTED  BACK  . THEREFORE  - WE  HAVE 
AN  ESTIMATE  THAT  IS  NEVER  REALLY  CROSS-CHECKED.  IN  ADDITION  - WE  MAY 


GET  INTO  THE  FIXED  COST  VS.  VARIABLE  COST  PROBLEM  FOR  MAINTENANCE.  FOR 
EXAMPLE  - WHAT  IS  THE  COST  OF  AN  OPERATION  UNIT  IF  WE  HAVE  1000  HOURS  OF 
FLYING  TIME  rtR  MONTH?  - WHAT  IS  THE  COST  FOR  10  HOURS  PER  MONTH?  IN 
THE  LONG  RUN,  THE  PRICE  WOULD  CHANGE  - IN  THE  SHORT  RUN,  THE  COST 
OF  EACH  FLYING  HOUR  WOULD  GO  UP. 
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I WANT  TO  GO  OVER  ONE  FACET  OF  THE  SUPPORT  COST  EQUATION. 

WE  CALL  THIS  ITEM  INVENTORY  COST.  FIRST  - WE  CHARGE  A PENALTY  FOR  THE 
INTRODUCTION  OF  NEW  ITEMS  INTO  THE  INVENTORY  - THE  VARIABLE  COST  FOR 
THE  ARMY  TO  SUPPORT  THIS  NEW  NON-STANDARD  PART.  If  WE  ASSUME  THE  UNIT;  AN 

40 

INERTIAL  NAVIGATOR  WILL  COST  OVER  $24,999  - IT  WILL  COST  S680  TO  ACQUIRE 
A FEDERAL  STOCK  NUM3ER  FOR  EACH  NON-STANDARD  PART  IN  THE  ITEM.  IN 
ADDITION,  A RECURRING  COST  FOR  EACH  YEAR  IN  THE  INVENTORY  IS  ADDED  FOR  THE 


TEN  YEAR  LIFE. 
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FOR  EXAMPLE  - GIVEN  THE  ITEM  HAS  100  NON-STANDARD  PARTS. 

WE  MUST  ACQUIRE  SPECIFICATION  CONTROL  DRAWINGS,  ESTABLISH  SECOND  SOURCES 
AND  ASSIGN  THE  FSN.  OBVIOUSLY,  REPROCUREMENT  AND  SUPPORT  OF  FIELDED 
HARDWARE  IS  IMPORTANT  IN  THIS  COST.  FROM  OUR  EXAMPLE  - THE  TOTAL  COST 
TO  ADD  THE  ICO  ITEMS  IS  NEARLY  $2500  A PART^ OVER  THE  10  YEAR  LIFE  CYCLE. 

IN  THE  CASE  OF  A $25,000  EQUIPMENT  - REDUCING  NON-STANDARD  PARTS  BY 
I0P1-  WILL  PAY  FOR  10  ADDITIONAL  SETS. 
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A SECOND  CHANGE  IKTC-LVZD  WITH  H'.'Jll.TOKi  DOLLARS  IS  THE  COST  TO 
HOLD  - OR  33%  PER  YEAR.  WE  ASSUME  THAT  INFLATION/INVESTMENT  OPPORTUNITIES 
AT  THE  RATE  OF  10%  ARE  LOST  EACH  YEAR  WE  "TIE  UP"  OUR  MONEY  IN  STOCKS/PARTS 
TO  SUPPORT  HARDWARE.  WE  ALSO  ASSUME  THAT  20%  OF  TfiE  PIECE  PARTS  WILL 
NEVER  SE  USED  BECAUSE  THEY  BECOME  OSSOLETE  DUE  TO  ENGINEERING  CHANGES, 
NEW  TECHNOLOGY,  ETC.  OTHER  COSTS  - INCLUDING  PILFERAGE,  STOCKAGE, 

AND  DAMAGES  - CAN  ADD  3%  TO  THE  LIFE  CYCLE  COST. 

THEREFORE  - IMPROVEMENT  IN  RELIABILITY  - THAT  ELUSIVE  CONCEPT 
WE  ARE  SEEKING  DURING  DEVELOPMENT  - IS  REWARDED  IN  LOWER  LIFE  CYCLE 
COST  AND  HOPEFULLY,  MAY  BE  A KEY  DISCRIMINATOR  IN  AWARDING  PRODUCTION 
CONTRACTS-  if{1£  VtRI  IKPuttAJJT. 

I 

f 

' 

j 
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DURING  THE  DEVELOPMENT  PORTION  OF  A CONTRACT,  WE  EXPECT 
CONTRACTORS  TO  DO  THE  TRADING-OFF  AND  SENSITIVITY  ANALYSIS  ON  OUR 
HARDWARE  AND  CONSIDER  THE  IMPACT  ON  EACH  ITEM  BELOW. 

WHEN  A CHANGE  IS  MADE  TO  THE  BASIC  LINE  REPLACEABLE  UNIT 
DURING  DEVELOPMENT,  THE  RIPPLE  IS  FELT  IN  EACH  AREA  I HAVE  LISTED.  THE 
CHANGE  MAY  BE  LARGE  OR  SMALL  - 6UT  REGARDLESS,  THE  USE  OF  THE  GEMM 
GIVES  THE  CONTRACTOR  A ON  —TIME  UPDATE. 
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THIS  COST  EFFECTIVE  NESS/SENSITIVITY  CHART  DEPICTS  THE  BASIC 
CONCEPT  OF  INCREASING  EFFECTIVENESS  OVER  A SIGNIFICANT  RANGE  WITH 
VERY  SMALL  INCREASES  IN  TOTAL  COST.  THE  KEY  FACTORS  ARE  SUPPORT/ 

s' 

MAINTENANCE  DATA.  FOR  EXAMPLE  - CHANGES  IN  PRODUCTION  OR  NON- 
RECURRING COST  V/OULD  MOST  LIKELY  CHANGE  THE  TOTAL  LIFE  CYCLE  COST. 

HOWEVER  - CHANGES  IN  ANY  SUPPORT  COST  WILL  IMPACT  ON  BOTH  COST  AND 
EFFECTIVENSS.  THE  ONE  KEY  IN  THE  EFFECTIVENESS  RATIO  IS  OPERATIONAL 
AVAILABILITY. 

OPERATIONAL  AVAILABILITY  IS  , IN  TURN,  A OUTPUT  OF  MEAN  DOWN 
TIME  - WHICH  INCLUDES: 

A.  PROBABILITY  OF  EQUIPMENT,  COMPONENT,  MODULE  OR  SPARE 
PART  IS  AVAILABLE. 

B.  MEAN  CHECKOUT/REPAIR  TIME  FOR  HARDWARE,  EQUIPMENT,  LRU, 

MODULE. 

C.  TRANSPORTATION  FOR  ANY  OR  ALL  THE  ABOVE  - TO  AND  FROM 

REPAIR. 

D.  WAITING  TIME  FOR  ALL  ACTIONS  ABOVE  . PLUS  RKiUISITIC,:;  iINi  FUR 

PARTS. 

SIGNIFICANT  PORTIONS  OF  THIS  MEAN  DOWN  TIME  ARE  GOVERNMENT 
INRJTS  AS  I DISCUSSED  BEFORE  - OTHERS  ARE  CONTRACTOR  SELECTION  FOR  THE 
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RECOMMENDED  MAINTENANCE  POLICY  AND  INDIVIDUAL  MODULE  RELIABILITY 
VALUES. 
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COST  EFFECTIVENESS  SENSITIVITY 


VU-GRAPH  '13 


OPERATIONAL  AVAILABILITY  TAKES  THE  SAME  GENERAL  FORM  AS  THE 
EFFECTIVENESS  RATIO.  LET  ME  ADD  THAT  WE  DETERMINE  THE  ABSOLUTE  MINIMUM 
WE  WILL  ACCEPT  FOR  AVAILABILITY  - IN  MOST  CASES  Wc  LOOK  FOR  A 95% 
AVAILA31LITY . AS  ILLUSTRATED  ON  THE  PREVIOUS  CHART  - MTBF  AND  MEAN  DOWN 
TIME  ARE  THE  KEY  COST  DRIVERS  AND  THEREFORE  OF  CRITICAL  INTEREST  FOR  COST 
EFFECTIVE  CHANGES. 
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OPERATIONAL  AVAILABILITY 
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SUPPORT  COST  - THIS  CHART  - WHICH  I HAVE  REPRODUCED  FROM  THE 
DEFENSE  MANAGEMENT  JOURNAL  - ILLUSTRATES  A PHENOMENON  WE  HAVE 
OBSERVED  WITH  THE  GEMM  MODEL  - THAT  IS,  AS  EXTRA  - OR  MARGINAL  - 

s' 

CHANGES  ARE  ADDED  TO  ANY  ONE  FACTOR  - IN  THIS  CASE,  MEAN  TIME  BETWEEN 
MAINTENANCE  ACTIONS  - THE  NUMBER  OF  MAINTENANCE  ACTIONS  REDUCES  AKD 
THE  LIFE  CYCLE  COST  REDUCES  - BUT  AT  AN  EVER  DECREASING  RATE.  YOU  MAY 
RECOGNIZE  THIS  CURVE  AS  A BASIC  ECONOMIC  THEOREM  THE  LAW  OF 
DIMINISHING  RETURNS  - OR  MORE  PRECISE  - DEMINISHING  MARGINAL  PHYSICAL 
PRODUCT. 


TIMiE  BETWEEN  MAINTENANCE 


COST  SAVED  (MPP) 


$6QM 


$ -45  m 


$ -5  M 


$ ~2  M 


WE  CAN  EXPLAIN  SOME  OF  THESE  FACTORS.  ONE  CANNOT  HAVE  LESS 
THAN  I MAINTENANCE  MAN  - NOR  1/2  A PRICE  OF  TEST  EQUIPMENT.  AS  MT3F 
GOES  UP,  CAPITAL  ASSETS  WOULD  BE  USED  LESS  - THEREFORE,  VARIOUS  FACTORS 
ARE  BEING  USED  LESS  EFFECTIVELY. 

ONE  PROBLEM  THAT  BOTHERS  ME  IS  - ARE  THE  FUNDEMENTAL  EQUATIONS 


CORRECT,  OR  WERE  THEY  GENERATED  AT  A TIME  VH  EN  MOST  AVIONICS  SYSTEM 


HAD  RELATIVELY  LOW  MTBF.  THEREFORE  - RELIABILITY  DATA  FOR  MTBF  IN  EXCESS 
OF  1000  HOURS  WAS  ASSUMED  TO  BE  AT  INFINITY. 
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SUPPORT  COST  VS.  MTBM 


SOURCE:  DEFENSE  MANAGEMENT  JOURNAL,  JULY  73 


V 


v/u -GRAPH  5 

MY  LAST  TWO  CHARTS  SHOULD  DISPLAY  WHAT  THE  ARMY  EXPECTS  TO 
GET  FROM  LIFE  CYCLE  COSTING.  FIRST  - THE  DEVELOPMENT  CONTRACTOR  HAS  THE 
BEST  DATA  TO  EVALUATE  RISK  AND  UNCERTAINTY  FOR  HIS  HARDWARE . HE  HAS 
THE  MOST  SUPERIOR  COST  DATA  BASE  AND  CAN  ADDRESS  THIS  ISSUE.  WE  ALSO 
ARE  SEEKING  THE  COST  QUANTITY  RELATIONSHIP  DATA  FOR  VARIOUS  PRODUCTS 
SIZES  - WHAT  IS  THE  ECONOMICAL  PRODUCTION  LOT?  WHERE  IS  THE  BREAKEVEN 
POINT  FOR  AUTOMATIC  TOOL  AND  TEST  EQUIPMENT?  WHAT  ARE  THE  REQUIREMENTS 
IN  TERMS  OF  DESIGN  AND  MATERIAL  T O SATISFY  THE  GOVERNMENT'S  GOALS? 

- BE  THEY  PRICE,  RELIABILITY  OR  PERFORMANCE  . 
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IN  CONCLUSION,  WHEN  THE  CONTRACTOR  HAS  COMPLETED  THE 


LIFE  CYCLE  COST  ANALYSIS,  HE  HAS  THE  DATA  TO  GENERATE  THIS  TIME  PHASED 
CHART.  IT  SHOULD  BE  COMPLETED  IN  CONSTANT  DOLLARS/OR  INFLATED  DOLLARS 
TO  PROVIDE  A SNAPSHOT  OF  WHERE  THE  ITEM  IS.  MOST  OF  YOU  UNDERSTAND 
THE  GOVERNMENT  HAS  COMPLETED  THIS  TASK  - EVEN  BEFORE  THE  RD  CONTRACT 
IS  SIGNED.  THEREFORE  - WE  HAVE  SOME  CHECK  ON  THE  BELIEVEABILITY  OF 
CONTRACTOR  DATA.  IN  ADDITION,  V/E  ARE  DEVELOPING  A BETTER  DATA  BASE  . 
BUT  MOST  IMPORTANT  - WE  BELIEVE  THE  USE  OF  THE  LIFE  CYCLE  COSTING  WILL 
REDUCE  THE  TOTAL  COST  FOR  OUR  EQUIPMENTS  AND  IMPROVE  THE  RELIABILITY. 

WE  THINK  THE  USE  OF  THIS  TOOL  WILL  ALLOW  CONTRACTORS  TO  DEVELOP 
EQUIPMENT  WITH  FAR  MORE  KNOW LEDGE  AND  INSIGHT. 

BERNARD  DcVOTA  ONCE  SAID:  BET'  rrN  THE  AMATEUR  AND  THE 
PROFESSIONAL  THERE  IS  A DIFFERENCE  NOT  ONLY  IN  DEGREE  - BUT  IN  KIND. 

WE  - NAVCON  - AND  OUR  CONTRACTORS,  ARE  GOING  TO  BE  PROFESSIONALS. 


AIR  COMBAT  FIGHTER 


LIFE  CYCLE  COST 
PROGRAM 


by 


Perry  C.  Stewart 
AFLC/AQMLA 

Wright-Patterson  Air  Force  Base 
Ohio 
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LOGISTICS 


LIFE  CYCLE  COST  APPROACH 


COMPARATIVE  EVALUATION 
DURING  SOURCE  SELECTION 


CONTRACTOR  INCENTIVES 
DURING  FULL  SCALE  DEVELOPMENT 
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ENERAL  DYNAMICS  SUPPORT 
COST  EVALUATION 


ictvraiwc 


RIW  WITH  MTBF  GUARANTEE 


RIW/COD  COVERAGE  GENERAL  DYNAMICS 
(MILLIONS  OF  FY75  DOLLARS) 


SUPPORTABILITY  DEMONSTRATION  TEST 


LIFE  CYCLE  COST  APPLICATION 
OVERVIEW 


U Ft  CYCLE  CO^r  /\PVL\  CATIOKJ 


LSC  TEST 


PROBLEMS  IN  APPLICATION 


AVIONICS  PROLIFERATION 

A LI  Ft  CVCLF  COST  PERSPECTIVE 


30  J L.ij  19  75 


by 


RUSSELL  M.  GENET 
AND 

THOMAS  D.  MEITZLLR 

i n 'i  li  s t v*  "■  1 Engineering  Support  Division 
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The  development,  production  and  fielding  of  an  uneconomical 1>  large 
number  of  different  avionics  subsystems  performing  the  same  basic  func- 
tion is  known  as  "prol iferatie  Proliferation  results  in  greater- 
expenditures  in  research,  development,  production,  and  logistic  support. 
Furthermore,  limited  funds  may  be  spread  too  thin  to  sufficiently  con- 
centrate research  to  develop  lew  cost,  reliable  avionics.  Likewise, 
sufficient  product  improvement  funds  may  not  be  available  to  effectively 
"mature"  the  reliab’lity  of  a multitude  of  functionally  similar  avionics 
subsystems,  or  to  make  logistic  support  improvements  such  as  refinement 
of  depot  repair  processes  for  lower  cost  per  repair. 

The  question  addressed  in  this  article  is,  "Vok  a given  Level  otf 
peA^o^mance,  when  does  adding  a new  item  oft  avionics  to  the  inventory 
constitute  wasteful.  pnoli^esiation,  and  conversely , when  does  -it  consti- 
tute an  economy?" 

We  obviously  cannot  afford  to  develop  a complete  new  set  of  avionics 
subsystems  for  every  new  aircraft,  nor,  on  the  other  hand,  should  we 
insist  that  all  aircraft  use  the  same  basic  set  of  avionics  subsystems. 
Consider  the  case  of  aircraft  inertial  navigation  subsystems.  Bombers 
We  wish  to  express  our  appreciation  to  Russell  R.  Shorey,  Director” 
Acquisition  and  Support  Planning,  Office  of  the  Assistant  Secretary  of 
Pefenso,  Installation  and  Logistics,  for  his  help  in  the  formulation  cf 
toe  paper,  model  development,  and  review  of  the  draft  versions.  We  also 
wish  to  thank  the  rr, enters  of  the  Life  Cycle  Cost  Task  Group  of  the 
Joint  Services  Oata  Exchange  for  Inertial  Systems  for  their  many  ideas 
which  we  freely  borrowed  and  incorporated  in  our  model. 
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and  reconnaissance  aircraft  generally  require  highly  accurate  inertial 
navigation  subsystems  which  are  more  expensive  than  the  medium  eccuracv 
subsystems  needed  for  fighter,  cargo,  and  tanker  aircraft.  It  would 
be  uneconomical  to  require  that  all  fighter,  cargo,  and  tanker  aircraft 
use  the  more  precise  and  expensive  inertial  navigation  subsystems. 

Within  the  family  of  medium  accuracy  inertial  system  users  there  is, 
however,  a legitimate  issue  of  whether  or  not  we  should  insist  on  a 
greater  degree  of  inertial  navigation  standardization  as  new  aircraft 
are  added  to  the  inventory. 

In  examining  the  Issue  of  proliferation  we  must  consider  that 
advances  in  the  state-of-the-art  miy  produce  subsystems  that  are  mere 
reliable  and  less  costly  to  acquire  and  maintain.  On  the  other  hand, 
if  this  consideration  were  taken  to  the  extreme,  every  new  aircraft  of 
these  types  would  have  a different  inertial  navigation  subsystem,  since 
at  any  point  in  time  there  is  bound  to  be  an  "improved"  version,  with 
a claim  of  projected  savings.  The  basic  nomla  issue  is  that  of 
subsystem  life  cycle  costs  across  multiple  aircraft  applications.  This 
will  be  illustrated  with  contemporary  inertial  navigation  hardware. 

Figure  1 summarizes  three  aircraft  inertial  navigation  subsystems  used 
in  Ojr  analysis.  We  did  not  of  course,  use  data  on  specific  contractor's 
actual  hardware,  but  we  did  take  care  to  accurately  portray  three 
classes  t f haraware. 

The  first  of  the  three  represents  the  best  of  inertial  navigation 
subsystems  developed  for  the  military  presently  in  the  inventory.  The 
second  represents  inertial  navigation  subsystems  developed  by  private 
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industry  for  the  commercial  airline  market,  and  is  typical  of  those 
currently  used  by  several  airlines.  This  subsystem  is  not  presently 
in  the  military  inventory,  however.  The  third  is  typical  of  proposed 
new  developments  for  the  military  that  are  based  on  major  breakthrough 
affecting  producibility,  reliability,  and  to  a lesser  extent,  maintaina- 
bility. 

A detailed,  computerized  accounting-type  life  cycle  cost  model  was 
developed  by  the  authors  to  make  the  cost  estimates  presented  in  this 
paper.  Careful  attention  was  paid  to  accurate  representation  of  all 
start-up  costs,  and  realistic  field  and  depot  overhead  costs.  Further- 
more, the  model  was  constructed  so  that  it  could  be  exercised  without 
distortion  over  a large  range  of  aircraft  flee-;  sizes  and  equipment 
reliabilities. 

In  considering  proliferation,  we  are  particularly  interested  in 
what  "extra"  costs  have  to  be  considered  when  a new  item  is  introduced 
into  the  inventory.  We  have  called  them  "start-up"  costs  and  define 
them  as:  "The  research,  development,  test  and  evaluation  (RDT&E)  and 

initial  logistic  support  costs  peculiar  to  introducing  a new  item  into 
the  inventory.  Furthermore,  they  are  NOT  dependent  upon  the  number  of 
aircraft."  The  "start-up  costs,"  for  the  three  inertial  navigation 
subsystems  of  our  example  are  shown  in  Figure  2. 

KDT&L  rests  are  zero  for  the  existing  military  and  the  commercial 
airline  systems  as  the  former  is  in  the  inventory  already  and  the  latter 
is  "oft-the-shelf ."  however, the  new  development  is  charged  $20,000,000. 
At  the  depot,  a basic  set  of  test  equipment  already  exists  for  the 
subsystem  already  in  the  inventory.  For  a larqe  number  of  new  aircraft 
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FIGURE  2:  "START-UP"  COSTS 


(All  costs  in  millions  of  dollars) 
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some  duplicative  specific  test  equipment  items  will  have  to  be  added  to 
the  already  existing  basic  equipment  set  to  handle  added  workload.  How- 
ever, in  the  limit  as  the  number  of  new  aircraft  approaches  zero,  no 
new  test  equipment  is  required,  hence  the  zero  value  for  the  existing 
subsystem.  In  the  case  of  the  commercial  INS  and  new  development  how- 
ever, a basic  or  minimal  set  of  test  equipment  would  be  required  to 
support  even  one  aircraft,  hence  the  costs  shown  in  Table  2.  Here  also, 
as  the  number  of  new  aircraft  is  increased,  some  additional,  duplicate 
items  of  test  equipment  would  have  to  be  added  to  handle  the  increased 
workload  at  the  depot  but  this  is  unrelated  to  "start-up."  The  same 
reasoning  used  in  depot  test  equipment  applies  to  depot  facilities.  Depot 
start-up  costs  related  to  tech  data,  software,  and  initial  training  are 
not  required  for  subsystems  already  in  the  inventory,  however,  they  are 
required  if  the  subsystem  is  in  the  inventory.  Depot  spares  are  more 
subtle,  however.  As  the  depot  workload  approaches  zero,  the  spares 
required  at  the  depot  do  not  approach  zero  but  instead  approach  the 
"minimum  depot  line  load."  The  minimum  aepot  line  load  has  already  been 
purchased  for  a subsystem  already  in  the  inventory  but  it  is  a start- 
up cost  if  the  subsystem  is  not  in  the  inventory.  Field  data  and  train- 
ing start-up  costs  are  not  required  for  subsystems  in  the  inventory. 
Finally,  there  are  some  special  start-up  costs  for  logistics  management 
on  subsystems  not  in  the  inventory. 

Shown  in  Figure  3 are  the  total  10-year  life  cycle  costs  poA  inertial 
navigation  system  on  one  or  mor*.  new  fighter  aircraft,  versus  the  total 
number  of  new  aircraft.  From  Figure  3 it  Cun  be  seen  that  {)Oh  ti 
imtattation  ofl  inejrfiai  navigation  Ai/Atem  <n  ncic  cuncna^-C  t/jpc  on 


typz&,  P'10 liieAation  kcu>  occuAAzd  i&  a subst/s/em  not  cuOicadij  in  thz 
inve.nto'iy  i&  u. sed  b&toui  about  2 00  oiima^t.  While  proliferation  will 
not  have  occurred  if  more  than  200  aircraft  are  involved,  and.  the 
reliability,  production  cost,  etc.,  represent  a sufficient  advance  over 
the  best  of  the  existing  subsystems  in  the  inventory  to  cause  the  cross- 
overs illustrated  in  Figure  3.  When  the  number  of  aircraft  exceeds 
several  hundred,  then  low  production  costs,  high  reliability,  and  low 
cost  per  repair  can  offset  large  initial  costs  in  the  realm  of  $15-25 
million. 

In  the  past,  we  may  have  introduced  too  many  new  items  of  avionics 
that  did  not  represent  sufficient  advances  in  the  state-of-the-art  X'icwi 
a Li^z  cycJLz  c.oit  viewpoint.  This  may  have  incurred  needlessly  high 
costs  in  engineering  development  and  logistics  start  up.  When  we  did 
buy  a "lemon"  we  have  sometimes  spent  insufficient  funds  to  bring  u 
up  to  acceptable  degrees  of  reliability  and  economic  repair.  Certainly 
we  have  profitably  invested  sizeable  resou' ■'  in  basic  research  tc 
improve  pz^owancz  itiite-cfi-thc-art,  but  perhaps  we  have  spent  too 
little  on  basic  research  to  improve  the  CcqC  cj etc  cost  state-on -6'. e- 
iiit,  i.e.,  technological  improvements  in  producibi 1 ity , reliability, 
maintainability,  and  logistic  support  refinements  after  initial 
fielding. 

In  ;jr  haste  to  do  better,  however,  we  must  not  mistake  the  symetoms 
for  the  problem  itself.  Symptomatic  related  solutions  might  include 
elimination  of  proliferation  through  "legislation"  of  standard  subsys- 
tems, much  larger  "across-the-board"  investments  in  basic  research 
related  to  producibility,  reliability,  and  maintainability,  and  "curing" 
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all  the  lemon  subsystems  already  fielded.  While  these  symptomatic 
solutions  are  not  inherently  bad,  we  feel  that  a more  comprehensive 
program  of  avionics  research,  development,  selection,  and  improvement 
is  required  for  each  subsystem  technological  area  based  not  only  on 
performance  requirements,  but  also  on  the  economic  analysis  of  total 
life  cycle  costs  on  all  foreseeable  weapon  system  appl ications. 

No  "short  cut"  solutions  to  this  problem  are  foreseen  since  it  is 
deeply  rooted  in  our  one-complete-weapon-system-at -a-time  approach  to 
development,  procurement,  and  logistics  support.  Our  Dolicies,  budget- 
ing, regulations,  organization,  and  ev^n  our  analytic  thinking  all  tend 
to  assume  a vertical  approach.  Much  of  this  is  proper  and  appropriate, 
but  if  we  wish  to  make  progress  in  reducing  avionics  life  cycle  costs, 
it  will  have  to  be  supplemented  more  heavily  by  a horizontal  approach 
across  multiple  weapon  systems  for  each  of  the  subsystem  technologies. 

By  applying  life  cycle  cost  analysis  across  multiple  system  appli- 
cations an  avionics  policy  could  be  derived  tnat  precludes  wasteful 
proliferation  without  excluding  the  introduction  of  new  subsystems  that 
represent  true  advances  over  existing  subsystems  already  in  the  inven- 
tory. Such  a quantitative  policy  would  aid  in  establishing  the  best 
balance  between  innovative  technical  research  to  reduce  future  life 
cycle  c~sts,  the  introduction  of  new  subsystems  into  the  inventory, 
and  improvement  already  fielded  subsystems. 

1 he  authors  are  members  of  the  Life  Cycle  Cost  Task  Group  of  the 
Joint  Services  Data  Exchange  for  Inertial  Systems.  Cur  participation, 
in  this  group  of  working  level  cost  analysts  from  key  agencies  and 
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industries  in  the  inertial  navigation  technological  specialty,  has 
convinced  us  that  the  requisite  analytic  tools  are  at  hand.  A similar 
life  cycle  cost  task  group  in  the  area  ot  jet  enyine  technology  has 
been  formed  and  has  similar  goals.  Thus,  it  appears  that  the  necessary 
cooperative  government  and  Industry  groundwork  is  starting  to  be  laid, 
technology  at.  a.  time,  to  understand  the  economies  of  proliferation  from 
the  perspective  of  subsystem  life  cycle  costs  across  multiple  system 
application. 
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1.  Robert  E.  Adel,  William  J.  Boner,  Keith  J.  Gibson,  Three  Life 
Cycle  Cost  Models  for  Inertial  Systems. 

The  purpose  of  this  report  was  to  present  three  different  life 
cycle  cost  models  for  inertial  systems  to  the  membership  of  the  Life 
Cycle  Cost  Task  Group  of  the  Joint  Services  Data  Exchange  for  Inertial 
Systems  for  the  purpose  of  familiarization  prior  to  the  April  1974 
meeting  of  that  group  in  Anaheim  California.  The  report  includes 
three  life  cycle  cost  models  that  have  been  used  in  economic  analysis 
of  inertial  navigation  systems. 

2.  Russell  M.  Genet,  Generalized  Conclusions  Concerning  Life  Cycle 
Costs  of  Air  Force  Inertial  Navigation  Systems. 

An  analysis  was  made  of  Air  Force  inertial  navigation  systems. 

The  major  factors  influencing  the  cost  of  these  systems  were  determined. 
It  was  concluded  that  the  development  of  inertial  systems  that  could 
be  cheaply  produced  was  the  most  pressing  problem.  The  paper  was 
based  on  previous  analysis  by  Mr  Genet,  and  it  contains  a bibliography 
of  key  papers  in  t.he  area  of  life  cycle  costs  of  inertial  navigation 
systems.  AD  909665  LD  28983 

3.  .Results  of  a Logistical  Analysis  of  the  Depot  Lave! 
Repair  of  Air  Force  Inertial  Guidance  Systems. 

A discussion  of  the  influence  of  test  ^ors  and  reassembly  errors 
on  the  depot  repair  of  complex  equipment  (inertial  navigation  systems 
are  used  as  an  example).  This  essentially  nonquantitative  report 
summarizes  previous  detailed  studies.  It  was  found  that  diagnostic 
and  functional  test  errors  were  very  costly,  and  that  this  avoidable 
cost  went  largely  unrecognized  since  it  is  not  directly  observable. 

AD  909488 

4.  , An  'Jnbiased  Indicator  of  Depot  Repaired  Equipment 

Rel  labi  1 i~ty  Twi  th  an  t.N-12  I MU  Example)" 

A method  vor  determining  equipment  reliability  trends  based  on 
data  : tidily  available  at  a repair  depot  was  developed  by  Mr  Genet. 

The  method  was  applied  to  '.M-12  inertial  measurement  units  manufac- 
tured by  Litton  Industries  and  reoaired  at  the  Air  Force's  Aerospace 
Guidance  and  Metrology  Center  in  Newark,  Ohio.  It  was  found  that 
the  mean  operating  tire  between  depot  level  repairs  remained  remark- 
ably constant  for  the  previous  5 years.  AD  909621  LD  28985 

5.  , Future  Logistics  Management  and  Complex  Equipment 

Item  Tests. 

This  paper  suggests  why  the  coordination  and  improvement  of 
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equipment  tests  were  not  a serious  problem  for  logistics  managers 
until  the  equipment  became  highly  complex.  The  paper  discusses  the 
large  magnitude  of  support  cost  increases  that  can  occur  if  louistic 
management  techniques  are  not  brought  to  bear  on  this  problem  area 
associated  with  complex  items.  The  paper  concludes  with  a brief  survey 
of  the  new  logistics  test  management  techniques,  many  of  which  have 
been  borrowed  from  psychology  and  medicine,  that  can  be  focused  on* 
this  problem.  AD  909625  LD  29305 

6.  . Procurement  and  Maintenance  of  Inertial  Instru- 

ments and  Systems  in  the  Royal  Swedish  Air  Force. 

Sweden  a relatively  small  country  with  a small  but  modern  air 
force  has  developed  unique  but  highly  effective  approaches  to  the 
procurement  and  support  of  complex  suDsystems.  This  report  discusses 
their  approach  to  the  procurement  and  maintenance  of  inertial  instru- 
ments and  systems.  They  place  considerable  emphasis  on  determining 
the  cost  of  an  item  over  its  entire  life  prior  to  any  large  scale 
procurement.  The  report  was  based  on  a trip  to  Sweden  by  Mr  Russell 
M.  Genet  of  the  US  Air  Force,  Aerospace  Guidance  and  Metrology  Center, 
at  Newark  Air  Force  Station,  Newark,  Ohio.  AD  909626  LD  28986 

7.  , On  Dogs  or  How  to  Determine  When  it  is  Uneconom- 

ical to  Continue  Repair. 

Several  capers  have  been  written  by  personnel  at  RAND,  Hg  AFLC, 
Logistics  Management  Institute,  AFIT,  etc.,  on  the  general  question 
of  whether  it  is  better,  economically,  to  repair  an  item  to  begin 
with,  or  to  throw  it  away  (or  cannibalize  if  for  parts).  Mosr  of 
these  papers  have  not,  however,  addressed  the  question  of  or.ce  repair 
has  been  started,  when  does  it  become  uneconomi cal  to  continue  the 
repair?  It  is  the  objective  of  this  ^^er  to  show  how  to  determine 
when  it  is  uneconomical  to  continue  repair,  and  to  illustrate  this 
with  an  actual  example.  AD  909491 

8.  , The  Future  Role  of  Man  in  the  Repair  of  Naviga- 

tion Systems. 

Human  factors  involved  in  the  repair  of  navigation  systems  are 
discussed.  The  human  factors  in  fault  diagnosis,  repair  action 
decisions,  making  repairs,  and  performance  evaluation  after  repair 
is  discussed.  The  paper  was  presented  by  the  author  at  the  institute 
of  Navigation's  25th  Anniversary  Symposium  at  the  US  Air  Force  Academy 
in  Colorado  ir  1971. 

9.  . Avionics  Cost  Reduction  Through  Improved  Tests. 

Although  cost  has  always  been  a consideration  in  the  selection 
and  use  of  tests  for  the  repair  of  avionics,  the  present  wiuespread 
use  of  very  expensive  avionics  has  necessitated  refinements  in  test- 
ing with  the  goal  of  reducing  repair  costs.  The  relationship  between 


t e*  ting  and  repair  costs  is  rather  complex,  and  only  recently  has  it 
come  under  close  scrutiny.  It  is  the  purpose  of  this  paper  to  examine 
the  recent  analytic  work  relating  avionics  testin';  tn  repair  costs. 

This  paper  covers  the  most  important  aspects  of  this  body  of  research 
on  the  relationship  between  avionics  testing  and  repair  costs  with 
the  hope  that  the  reader  will  be  able  to  apply  this  research  to 
reducing  the  cost  of  repairing  his  own  avionics.  A summary  and  list 
of  references  is  provided  at  the  end  of  this  paper.  AD  787188 

10.  Russell  M.  Genet,  Cynthia  Erwin  and  Donald  L.  Hardy,  Jr.  A Life 
Cycle  Cost  Analysis  of  a Standard  Medium  Accuracy  Inertial  Navigation 
System  for  Multiple  Aircraft  A ppl ications. 

This  study  determined  how  much  money  could  be  saved  by  the  Air 
Force  if  it  developed  or  adopted  an  existing  item  as  the  standard 
system  for  all  aircraft  requiring  an  inertial  navigation  system  of 
medium  accuracy.  The  study  was  dAne  on  a parametric  basis  with 
production  cost  per  unit  and  reliability  the  main  parameter  varied. 

The  study  concluded  that  while  several  existing  systems  might  be 
attractive  as  candidates  for  a "standard  system"  that  if  it  were 
possible  to  develop  a system  that  could  be  produced  for  $40,000  each 
with  a reliability  of  500  hours  ( MTBF ) that  it  would  be  much  more 
attractive.  AD  909628  ID  28987 

11.  Russell  M.  Genet  and  R.  Patrick  Handley,  Auditing  the  Quality 
of  Test  Decisions  and  Test  Equipment  at  AGMC. 

It  nas  been  fou^d  that  test  decisions  made  in  some  repair  processes 
can  critically  affect  the  efficiency  of  the  process  and  the  quality 
of  the  product.  A program  for  auditing  tfr  duality  of  test  decisions 
at  the  Aerospace  Guidance  arid  Metrology  O'  . er  (AGMC)  is  suggested. 

This  program  is  meant  to  check  both  the  repeatability  as  well  as  the 
validity  of  both  diagnostic  and  functional  test  decisions.  AD  918392 


12. 


A Logistics  Anal 


This  paper  examines  the  economic,  and  other  pertinent  logistic 
factors  of  a maintenance  concept  that  "always  rebuilds  units  com- 
pletely" (ARijhi,  versus  one  that  "diagnoses  and  repairs  as  necessary" 
iuADA‘.)  The  examination  of  these  two  maintenance  approaches  is 
-ade  b / constructing  a mathematical  cost  model,  and  then  exercising 
t'is  ‘Ode1  under  a large  number  of  widely  varying  conditions. 

AD  a:9b32 

13.  Russell  M.  Genet  and  Donald  L.  Hardy,  Jr.,  Life  Cycle  Cost 
Anal -sis  of  Inert!.;'  Systems  for  Air. raft  and  Air  tc  Surface  Missiles. 


The  life  cycle  costs  of  14  inertial  systems  were  examined  as 
applied  tc  the  F.-1  bomber.  The  life  cycle  costs  varied  from  under 
£ ICO  million  to  over  $3C0  million  dollars.  This  report  discusses  the 
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overall  cost  analysis  problem,  describes  the  cost  model  used  in  the 
evaluation,  lists  the  data  inputs  and  anal^M  outputs,  draws  over- 
all conclusions  and  examines  the  sensitivity  of  these  conclusions 
to  variations  in  the  input  data.  Numerous  appendices  give  detailed 
results.  AD  909619 

14.  Russell  M.  Genet  and  Don  Hunt,  Life  Cycle  Cos1:  Task  Group  of 
the  Joint  Services  Data  Exchange  for  Inertial  Svstems  Jan  74. 


These  proceedings  describe  the  first  meeting  the  Life  Cycle 
Cost  Task  Group  of  the  Joint  Services  Data  Exchange  for  Inertial 
Systems.  The  report  contains  copies  of  educational  presentations 
on  various  subjects  connected  with  life  cycle  costing  and  with 
maintenance  warranties.  AD  785391 

15.  Russell  M.  Genet,  Richard  Martin,  and  Roosevelt  Besteda,  An 
Economic  Analysis  of  G-200  Bearing  Replacement  Pol : ,ies. 

At  the  request  of  the  Air  force  Chief  of  Staff  (General  Ryan) 
a project  was  initiated  to  improve  the  F-4  avionics,  particularly 
the  LN-12  inertial  navigation  system.  As  a part  of  this  project  a 
new  bearing  was  desioned  for  the  G-200  gyroscope,  a key  instrument 
in  the  LN-12.  This  report  examine^  the  economic  reliability  impact 
of  introducing  the  new  bearing  at  different  rates.  Since  the  actual 
reliabilit  of  the  new  bearing  was  unknown,  .he  analysis  was  done 
parametrically  with  this  reliability  as  the  parameter.  AD  909630 
LD  28983 


16.  Russell  V.  Genet,  Phillip  Ruud,  Lt  James  Haugen,  and  C.  B.  Santos, 
A Short  Run  Economies  of  Scale  Analysis  of  t ne  Aerospace  Guidance 
and  Metrology  Center  TAGMC) . 


and  Metrology  Center  ~[A GMC) . 

A simplified  methodology  for  evaluating  the  short  run  economies 
of  scale  of  a repair  depot  is  given.  An  illustrative  example  apply- 
ing to  methodology  to  the  Aerospace  Guidance  and  Metrology  Center, 
the  Air  Force's  repair  depot  for  inertial  systems  for  missile  and 
aircraft  is  given.  Very  approximate  data  is  used  and  is  for  purpose 
of  illustration  only.  AD  922397 


Ruv.eH  M Genet,  et  al,  Ac  Leon  in c Model  of  a Repair  Depot. 

"•  development,  capabilities,  and  structure  of  an  economic 
( *3ry  -eiair  depot  are  described.  Background  on  the 

f i'-fary  'ena’r  depot  and  planning  and  analysis 
' ' - s,.1’  '•  , given.  The  code!  is  described  in 

♦ /.  . ts  »nd  function.  1 relationships  between  variables. 

‘ '•  • to  do  various  planning  and  analysis 

ns  r : o!  r-ndations  fo-  further  v.ork 
...*■  •••  appendix  volume  contains 

*i  1 e (AGMC).  identical  model 


18.  Don  E.  Hunt,  A Model  for  Contract  Pricing  for  use  by  Government 

Depots  in  Conjunction  with  the  use  of 'Government  Depotliarran't-ipc  in 
Multi-Year  Contracting  at  Fixed  Prices.  * 

This  paper  examines  the  fundamental  economic  considerations  of 
the  maintenance  warranty  concept,  embodied  in  fixed  pricing  and  multi- 
year contracting.  A model  is  developed  which  provided  a satisfactory 
incorporation  of  these  concepts  into  a government  depot  maintenance 
warranty.  The  model  provides  a framework  within  which  the  govern- 
ment maintenance  depot  may  acquire  a limited  profit  or  may  incur  a 
loss  dependent  solely  upon  the  capabilities  and  efforts  of  the  depot. 

AD  921656L  LD  32079A 

19.  Don  Hunt,  Russell  M.  Genet,  and  Theodore  E.  Crosier,  Government 
Depot  Maintenance  Warranties. 

This  paper  was  presented  to  the  Life  Cycle  Cost  Task  Group  of  the 
Joint  Services  Data  Exchange  for  Inertial  Systems  19  Aug  74,  for 
review  and  comment.  It  is  a thought  provoking  attempt  to  introduce 
the  concept  of  government  depot  maintenance  contracting  technique. 

The  paper  examines  the  advantages  and  disadvantages  to  be  expected 
from  such  a concept  and  briefly  describes  what  a depot  maintenance 
improvement  warranty  might  consist  of  and  how  it  might  work.  AD  922375L 

20.  Life  Cycle  Cost  Task  Group  of  the  Joint  Services  Data  Exchange 
for  Inertial  Systems,  Proceedings  of  the  Life  Cycle  Cost  Task  Group 
of  the  Joint  Services  Data  Exchange  for  Inertial  Systems. 

These  proceedings  describe  the  4th  quarterly  meeting  of  the  Life 
Cycle  Cost  Task  Group  of  the  Joint  Service".  nata  Exchange  for  Inertial 
Systems.  This  meeting  was  held  19  Aug  74  in  Cambridge,  MA.  The 
conference  proceedings  include  a foreword  by  the  Task  Group  Chairman, 
Russell  B.  Stauffer,  educational  presentations  by  Task  Group  members, 
and  the  proceedings  of  the  newly  formed  Executive  Board  including 
plans  for  the  1974-75  year.  AD  787220 

21.  Thomas  Meitzler,  Life  Cycle  Cost  Task  Group  of  the  Joint  Services 
Data  Exchange  for  Inertial  Systems,  Proceedings,  Apr  74. 

These  proceedings  describe  the  second  quarterly  meeting  of  the 
L’fe  Cycle  Cost  Task  Group  of  the  Joint  Services  Data  Exchange  for 
Inertial  Systems.  Ire  report  includes  an  introduction  by  Task  Group 
Chain-,  an.  Russell  Genet,  and  educational  presentations  on  life  cyi.le 
costing.  Also  ’ncluGed  "'s  a report  on  progress  towards  a "standard- 
ized" government/contractor  life  cycle  cost  model  for  inertial 
systems.  AD  785390  LD  31985AB 


3-166 


22.  , Proceedings  of  the  June  1974  Meetinq  of  the 

Life  Cycle  Cost  Tagk  Group  of  the  Joint  Services  Data  Exchanqe  for 
Inertial  Systems. 

These  proceedings  describe  the  third  quarterly  meeting  of  the 
Life  Cycle  Cost  Task  Group  of  the  Joint  Services  Data  Exchange  for 
Inertial  Systems.  This  meeting  was  field  11-13  June  1974,  in 
Kennebunkport,  Maine.  The  conference  proceedings  include  an  intro- 
duction by  the  Task  Group  Chairman,  Russell  M.  Genet,  educational 
presentations  by  several  task  group  members,  and  summaries  of  three 
working  groups.  These  three  groups  derived  first-cut  algorithms  for 
the  imporved  life  cycle  cost  model  in  the  areas  of"  (1)  research, 
development,  test  and  evaluation;  (2)  Acquisition;  (3)  operation  and 
maintenance.  AD  787195 

23.  Thomas  D.  Meitzler  and  Russell  M.  Genet,  A Description  of  a Life 
Cycle  t 'St  Model  for  Inertial  Navi gati on  Systems. 

The  purpose  of  this  report  is  to  document  a mathematical  model 
that  has  been  used  to  evaluate  the  potential  life  cycle  costs  of 
inertial  navigation  systems.  The  model  has  been  previously  published; 
however,  because  ot  sensitive  data,  it  had  a limited  distribution. 

This  report  includes  definitions  of  all  input  and  output  parameters, 
explanations  cf  algorithms  for  the  model,  a sample  run  using 
fictitious  data  and  aprogram  listing  which  includes  a sensitivity 
study.  AD  785392 

24.  Albert  R.  Neville,  Jr.,  Colonel  USAF,  and  Russell  M.  Genet. 
Testing  the  Tests  or  the  Quality  of  Diagnostic  and  functional  Tests 
Used  in  the  Repair  of  Inertial  Systems  a t_ the  Aerospace  Guidance 
and  Metrology  Center. 

This  paper  discusses  the  evaluation  and  improvement  of  tests 
used  during  the  repair  of  inertial  navigation  systems  at  the  Aerospace 
Guidance  and  Metrology  Center  (AGMC)  at  Newark  Air  Force  Station,  in 
Newark,  Ohio.  The  highly  significant  impact  of  botn  diagnostic  and 
functional  test  errors  on  the  efficiency  of  the  overall  repair 
process  is  discussed.  An  evaluation  program  at  AGMC  to  'test  the 
tests"  is  described.  The  results  should  be  generally  applicable  to 
any  repair  process  rhat  uses  diagnostic  tests  combined  with  selective 
replacement.  >C  31987A 
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APPENDIX  B.  MODEL  1NPUT/OUTPUT  USED  IN  ANALYSIS 


This  appendix  contains  copies  of  the  basic  computer  printout  of  the 
input  data  and  output  results  used  for  this  report.  Normally  these 
two  sets  of  data  appear  on  one  sheet;  however,  for  reproduction  in 
this  report,  it  was  necessary  to  use  two  pages. 
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MINUTES  OF  THE  EXECUTIVE  BOARD 
MEETING 

OF  THE  LCC  TASK  GROUP 
31  July  1975 

The  Executive  Board  of  the  LCC  Task  Group  including  newly 
elected  members  Mrs.  Frieda  Kurtz  and  Mr.  James  Taylor  met  on 
Thursday,  July  31st,  1975.  Mr.  Stauffer  and  Mr.  Palmer  were  asked 
to  continue  to  serve  as  chairman  and  vice-chairman,  respectively. 
Principle  discussion  at  the  meeting  war  centered  around  the  task  to  be 
accomplished  between  that  date  and  the  end  of  the  year.  It  was  agreed 
that  in  addition  to  the  coding  of  the  model  which  is  being  accomplished 
by  Keith  Gibson  it  would  be  necessary  to  have  a User's  Guide, 

Mr.  Stauffer  accepted  the  action  item  to  prepare  a detailed  outline  of 
that  guide  and  suggested  the  following  v .umg  assignments. 

1.  The  RDT&E  section  of  the  guide  would  be  prepared  by 

Mr.  Stauffer,  the  Acquisition  section  would  be  prepared  by 
Mr.  Robert  Adel,  the  Input  section  by  Don  DeBurkarte,  the 
General  Description  of  the  Model  by  Keith  Gibson  and  the 
Output  section  by  Bill  Colcord.  It.  was  also  decided  that  a 
mid-September  meeting  to  discuss  progress  and  review 
what  has  been  accomplished  on  the  User’s  Guide  and  the 
model  should  be  held  m mid -September*,  probably  in  the 
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Loy  Angeles  area.  Bob  Ariel  was  requested  to  make  the 
L.ilt  C ycle  Cost  presentation  which  had  been  previously 
prepared  at  the  Joint  Services  Data  Exchange  meeting  in 
November. 

. 

t 

A detailed  set  of  minutes  of  that  r:  i eting  has  been  distriDuted  to  a 
limited  number  of  active  personnel  within  the  Life  Cycle  Cost  l as!  ( 
(Other  readers  who  would  like  to  hav  U , s toils  ..  invited  t write  to 
the  chairman  for  them.  ) 


NOTE:  As  of  the  writing  of  these  - . d up  th<  ■ , , - , ■ 

has  ill  fact  b en  held.  Ii 

a isjgnments  and  good  pi  the  User's  < 

determined  that  ttu  . , 

vented  Keith  Gibson  from  ju  ■ ■ ..  . witi 

nung  as  he  had  hoped  to  be  able  to  proci 1.  j.  d.d  fu, 

however,  that  ht  wa  pi  t ; a ti  !ie  iti«>n  * 

could  tulie  advent  ig<  ol  - 

programming  1 tarn 

V'ided  that  specific  m v.  .vie.  eh  r . ir>  n ■ ■ r t r .. 

time  could  be  provid  I. 
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Symbols  and  Definitions  Used 
In  Life-Cycle  Costing 


ABLE 

= 

Acquisition  Based  on  Consideration  of  Logistics  Effects 

A/C 

= 

Aircraft 

ADC 

= 

Air  Data  Computer 

ADI 

= 

Attitude  Direction  Indicator 

AD  PA 

= 

American  Defense  Preparedness  Association 

AFAL 

= 

Air  Force  Avionics  Laboratory 

AFHRL 

= 

Air  Force  Human  Resources  Laboratory 

AFLC 

= 

Air  Force  Logistics  Command 

AFSC 

= 

Air  Force  Systems  Command 

AGARD 

= 

Advisory  Group  for  Aerospace  Research  and  Development  of  NATO 

AGE 

= 

Aerospace  Ground  Equipment 

AGMC 

= 

Aerospace  Guidance  and  Metrology  Center 

AIAA 

= 

American  Institute  of  Aeronautics  and  Astronautics 

AOA 

= 

Angle  Of  Attack 

ARP 

= 

Armament  Release  Panel 

ASCU 

= 

Armament  Station  Control  Unit 

ASD 

= 

Aeronautical  Systems  Division 

ASME 

= 

American  Society  of  Mechanical  Engineers 

ASO 

Aviation  Supply  Agency 

ATE 

= 

Automatic  Test  Equipment 

AWACS 

3s 

Airborne  Warning  and  Control  System 

AWM 

= 

Awaiting  Material 

BITE 

= 

Built-In  Test  Equipment 

CEP 

a 

Circular  Error  of  Probability 

CER 

a 

Cost  Estimating  Relationship 

lfp/tdp 

= 

Concept  Formulation  Package/Technical  Development  Plan 

CLAMP 

= 

Closed  loop  Automatic  Management  Program 

CO 

= 

Cost  of  Ownership 

C/SPEC 

= 

Cost/Schedule  Control  Specification 
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CONUS 

= 

Continental  United  States 

DAIS 

= 

Digital  Avionics  Integrating  System 

DC  or  D/C 

= 

Design  to  Cost 

DCASR 

= 

Defense  Contract  Administrative  Services  Region 

DCC 

= 

Design  to  Cost  Council 

DCP 

= 

Development  Concept  Paper 

DCS 

= 

Deputy  Chief  of  Staff 

DOD 

= 

Department  of  Defense 

DODT 

= 

Design  Option  Decision  Trees 

DRS 

r 

Doppler  Radar  Set 

DSA 

= 

Defense  Supply  Agency 

DSARC 

= 

Defense  System  Acquisition  Review  Council 

DTC 

= 

Deisgn  to  Cost 

ECP 

= 

Engineering  Change  Proposal 

ESJ 

= 

Electronics  Systems  Division 

FAT 

= 

Factory  Acceptance  Test 

FFW 

= 

Failure  Free  Warranty 

FLR 

= 

Forward  Looking  Radar 

GFE 

= 

Government  £urnished  Equipment 

HSI 

= 

Horizon  Situation  Indicator 

HUD 

= 

Heads-Up  Display 

IFEE 

= 

Institute  of  Electrical  and  Electronic  Engineer 

IILSAC 

= 

Industry  Integrated  j_ogistic  Support  Advisory  Committee 

ILS 

= 

Integrated  logistic  Support 

IMA 

= 

Intermediate  Maintenance  Activity 

IMS 

= 

Inertial  Measurement  Set 

I MU 

Inertial  Measurement  Unit 

I PM 

= 

Incentive  Performance  Measurement 

IKOS 

Increased  Reliability  for  Operational  System 

I T&E 

- 

Initial  Test  and  Evaluation 

JSDE/IS 

= 

Joint  Services  Data  Exchange  for  Inertial  Systems 

B-3 
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LCC 

LCCTG 

LOR 

LRU 

LSA 

LSC 

MAF 

MFS 

MFTBMA 

MIS 

MSP 

MTBDR 

MTBF 

MTBMA 

MTBR 

MTBUR 

NAFS 

NARF 

NAS 

NASA 

NCMA 

NORM 

NORS 

NRTS 

NWDS 

OAS 

O&M 

OPR 

OR 
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= Life  Cycle  Cost 
= Life  Cycle  Cost  Task  Group 
= Level  of  Repair 
= Line  Replaceable  Unit 
= L_ogistic  Support  Analysis 
= Logistics  Support  Costs 
= Maintenance  Action  Form 
= Master  Function  Switches 

= Mean  Flying  Time  Between  Maintenance  Actions 

= Management  Information  System 

= Material  Support  Plan 

- Mean  Time  Between  Depot  Repair 

= Mean  Time  Between  Failure 

= Mean  Time  Between  I’amtenance  Actions 

= Mean  Time  Between  Removals 

= Mean  Time  Between  Unscheduled  Removals 

= Newark  Air  Force  Station 

= Naval  Air  Rework  Facility 

= Naval  Air  Station 

= National  Aeronautics  and  Space  Agency 
= National  Contract  Management  Association 
= Not  Operationally  Ready  Due  to  Maintenance 
= Not  Operationally  Ready  Due  to  Supply 
= Not  Repairable  at  This  Station 
= Navigation/Weapon-Del ivery  System 
= Office  of  the  Assistant  for  Study  Support 
= Operation  and  Maintenance 
= Office  of  Primary  Responsibility 
= Operational ly  Ready 
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ORLA 

= 

Optimum  Repair  [eve1  Analysis 

OSS 

= 

Operation  and  Support 

OT&E 

= 

Operational  Test  and  Evaluation 

PA&E 

= 

Program  Analysis  and  Evaluation 

PCR 

= 

Program  Change  Request 

PI  DA 

- 

Performance  Incentive  Do! 1 ar  Adjustment 

PLT 

- 

Procurement  Lead  Time 

PM 

- 

Preventive  Maintenance 

PMA 

= 

Program  Management  Activity 

PMDS 

= 

Projected  Map  Display  Set 

PSPP 

= 

Proposed  System  Package  Plan 

RAD 

= 

Required  Action  Directive 

RCT 

= 

Repair  Cycle  Time 

RDT&E 

= 

Research,  Develop  ent,  Test,  and  Evaluation 

RFP 

= 

Request  For  Proposal 

RFQ 

Request  For  Quotation 

RPR 

= 

Request  For  Response 

RIM 

- 

Reliability  Improvement  Warr 

RSM 

Reliability  arid  Maintainability 

ROC 

Required  Operational  Capability 

SAC 

- = 

strategic  Air  Command 

SAC 

- 

System  Acquisition  Costs 

SAMSO 

Space  and  Missile  Systems  Organi cati on 

SAVE 

= 

Society  of  American  Value  Engineers 

SCAM 

s 

Systems  Support  Cost  Analysis  Model 

St  AC 

= 

Support  Systems  Effectiveness  and  Cost  Model 

SMD 

System  Management  Directive 

SME 

= 

Society  of  Military  Engineers 

SOLE 

= 

Society  of  Logistics  Engineers 

AD-A033  418 
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SOW 

SPD 

SPO 

SPP 

SR 

SRA 

SRU 

SSAC 

SSEB 

TBO 

TPM 

TP  PC 

TRIPLE  M = 
3M 

VE 

VECP 


Statement  Of  Work 
System  Program  Director 
System  Program  Office 
System  Package  Plan 
Scrap  Rate 

Special  Repair  Activity 

Shop  Replaceable  Unit 

Source  Selection  Acquisition  Council 

Source  Selection  Evaluation  Board 

Jime  Between  Overhaul 

Total  Program  Management 

Total  Package  Procurement  Concept 

Maintenance  and  Material  Management 

Value  Engineering 

Value  Engineering  Change  Proposal 


PJP  - June  1975 
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APPENDIX  C 


' 'Sf  OF  ATTENDEES 

LIFE  CYCLE  COST  TASK  GROUP  MEETING 
FAIRBORN,  OHIO 
July  29  31,  V.  j 


ORGANIZATION  ADDRESS  TELEPHONE  FUNCTION  OR  T 
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